The spleen is one of the most commonly injured organs in the body after blunt abdominal trauma. Our objective was to present a case of the rare entity called "delayed splenic rupture", which is the delayed manifestation of splenic injury following a trauma in which the initial ultrasonography study was normal. We also review the previous 13 cases up to 2015 and offer our recommendations. We present a case of a 60-year-old male with a history of road traffic accident 3.5 days prior to admission to our hospital with initial normal ultrasonography scan done at a peripheral referring hospital. He was evaluated and proved to have a large subcapsular splenic hematoma and significant hemoperitoneum. He was offered splenectomy.
Introduction
Delayed rupture of the spleen (DSR) was first described by Baudet in 1902 [1] . He suggested that the period of time from the injury to the splenic rupture was 48 h or more and is characterized by a period of clinical quiescence, now referred to as "the latent period of Baudet" [2] . Using new diagnostic techniques in the 1970s, the incidence was re-evaluated and considered to be around 1%. This took into account cases which represented delayed diagnosis of splenic injury. The importance of DSR lies in the relatively high mortality rates (5-15%), compared to the 1% mortality associated with acute splenic injury [2] .
Case Report
A 60-year-old Saudi male known to have insulin-dependent diabetes mellitus and hypertension on regular medications was admitted to our emergency room as a referral from a nearby peripheral hospital. He was admitted as a road traffic accident 3.5 days ago and put on observation. They transferred him for opinion of thoracic surgery and neurosurgery as he had multiple left lower rib fractures and back pain. His lab works together with initial and repeated focused assessment with sonography for trauma (FAST) in the referring hospital were within normal. On arrival, he was conscious, alert, oriented with blood pressure 130/70 mm Hg, pulse 140/min and normal oxygen saturation. There was pallor. He experienced recent left upper quadrant abdominal worsening pain for few hours prior to presentation to our hospital. Clinically, there was tenderness over lower left chest and left upper abdominal quadrant but normal air entry bilateral and no rigidity or rebound. Patient was resuscitated according to Advanced Trauma Life Support protocol. Initial blood works showed Hgb of 12 gm% and serum creatinine of 254 units/L and blood urea nitrogen was raised. Coagulation profile showed international normalized ratio of 1.9 and prothrombin time and partial thromboplastin time were elevated also. Arrangement of fresh frozen plasma (FFP), platelets, and packed red blood cells (PRBCs) was made.
Transfusion of FFP was started immediately. Anteroposterior (AP) chest X-ray showed multiple left 6-9 rib fractures and raised left copula of diaphragm with no hemo-or pneumothorax. AP X-ray of the pelvis was normal. FAST ultrasonography showed moderate free intraperitoneal fluid around the liver, spleen and in the pelvis. Echocardiography was done and was normal. Nephrology consultation was done; then an urgent contrast-enhanced computerized scan (CT) of abdomen was done and showed a huge subcapsular splenic hematoma with evidence of a recent bleed inside with moderate fluid collection (Fig. 1) . Fractures of 5-9 ribs and a small left hemo-pneumothorax were noted. CT of brain showed small tempro-parietal contusions. CT of spine and pelvis was normal. The patient was diagnosed as a delayed rupture of large subcapsular splenic hematoma. He was seen by neurosurgeon and thoracic surgery. The situation was discussed and a consent for laparotomy was obtained. Fresh blood 2.5 L was seen and 4 quadrant packing was done as blood pressure dropped to 80/50 mm Hg. Aggressive resuscitation was done with fluids, PRBCs, FFP, and platelets, and then blood pressure came to 110/60 mm Hg.
The left quadrant pack was removed and fresh blood was found to come from the area. Huge clots were removed and rapid splenectomy was performed (Fig. 2) . The tail of pancreas was damaged and debrided also. All other packs were removed. A bleeding grade II (6 cm) right hepatic laceration on the diaphragmatic surface was seen and was treated with lo- 
cal hemostats. There was a large contusion and sero-muscular tears of the colon and small bowel of transverse mesocolon. No other gross serious injuries were seen except a non-pulsating, non-expanding left perinephric hematoma. There was a significant oozing from the laparotomy wound, splenic bed, also the liver laceration. No determined source of the bleeding was made. Decision was made to terminate surgery and packs were left. Skin was closed after two large intra-peritoneal drains. He received 4 units PRBCs, FFP, and platelets perioperatively. The patient was admitted to ICU. A left-sided inter-costal tube was inserted on the first postoperative day for a pneumothorax. A second look laparotomy was done after 48 h as coagulopathy and renal functions improved and patient became more stabilized. All packs were removed with no active bleeding. Saline lavage was done and mass closure technique was followed to close the abdomen. He was extubated on the third day and shifted to step down unit on the next day. He was confused and irritable. He started entral feeding and tolerated it well with normal motions. The drainage fluid accounted for 300 -400 mL/24 h and was serous. Sample was sent for biochemistry. On the sixth day, blood works showed evidence of pancreatitis with serum amylase 1,200 and lipase 4,000 units/L. Gastroenterology diagnosed the case as traumatic pancreatitis and offered him conservative treatment. A contrast-enhanced abdominal CT was done and showed no gross pathology. Brain CT and MRI were advised by neurologist and showed no recent pathology. Drainage fluid was negative for amylase. Patient responded well to treatment and resumed oral feeding. The drainage fluid decreased then tubes were removed on 12th day. Serum amylase and lipase levels came to normal. Skin sutures were removed on the 15th day. Patient was discharged and was doing fine on follow-up in outpatient clinic.
Discussion
The mechanism of DSR is not known. There are two predominant theories in the literature.
The first theory describes a perisplenic hematoma that has been temporarily sealed off by surrounding organs and structures like omentum, only to rupture freely into the peritoneal cavity at a later time. The second, more widely accepted theory proposes increasing subcapsular tension, most probably from clot lysis and increasing oncotic pressure, as a cause of delayed rupture [3, 4] .
DSR was defined by Benjamin as rupture of spleen more than 48 h after trauma. Delayed rupture is seen in less than 10% of cases. The time period is based on the "latent period of Baudet" of 48 h which Baudet described as time from injury to rupture [3, 5, 6] . The first case of DSR documented by CT was reported in 1981 by Toombs et al [7] . Weinberg et al recommended serial CT scans in all cases of NOM to identify latent formation of splenic artery pseudo-aneurysms. While indications for repeat CT in splenic trauma are limited, DSR should always be considered a possibility in hemodynamically unstable patients [8] . Based upon his experience with a single patient, MacIndoe in 1932, proclaimed a 10-15% incidence of delayed splenic bleeding in patients in whom an early diagnosis splenic injury was not made. In blunt abdominal trauma, the spleen is one of the most commonly injured organs. The splenic rupture may be acute, delayed or occult in nature. Acute rupture, characterized by intraperitoneal bleeding and features of shock, occurs in more than 90% of cases. The entity of DSR is often challenged [8, 9] .
However, ultrasonography performs poorly for low-grade splenic injury (American Association for the Surgery of Trauma scale I or II). It is most sensitive to detect grade III or above splenic injuries based on the presence of hemoperitoneum. In case of doubt, CT remains the gold standard for diagnosing and precisely assessing the severity of splenic injury, provided that the patient is stable [10, 11] .
Conclusion
Obtaining a detailed history about the mechanism of injury, careful clinical assessment, high index of suspicion and liberal use of imaging have been suggested to minimize the risk of "delayed recognition" of splenic injury. Bedsides, ultrasonography emerges as an easily available, highly sensitive and specific, fast and non-invasive method for emergency physicians to detect major intra-abdominal organ injuries. CT confirms and grade the injury in most cases. A normal appearing spleen on initial imaging should not sway one from considering DSR as a potential delayed complication of a traumatic event.
